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What we are good at

Rheologic
Wind power, comfort, danger
(Urban)Microclimate
Process intensification
Clean rooms

Joanneum Research
Processing of remote sensing data
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services : N

Copernicus services
Environmental monitoring




Global wind atlas Test site: Rignano (11.450488°, 43,702897°)
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SURF-EO Solution

S4W ideation, goals, status

ESA/BIC Hackathon 2022
,Space applications”

Recoded to
standard wind
modelling
roughness
classes

Detailed surface features
Process automation

EO/WRF/CFD data pipeline
with global cover of input data

AEP = annual energy production, CFD « computational fluid dynamics, WRA = wind resource assessmen

V] Source: Jain (2010).



Problem description
Have: complexity

Data acquisition
Surface data
Vegetation data
Wind data

CFD Models
Validation

Software
Automation
Reliability
HPC hardware/clusters
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Problem descript )
roblem description RE)

Want: simplicity

What is the expected Annual
Energy Production (AEP)?

Optimal Wind Energy
Converter (WEC) type?

What is the uncertainty of the
yield prediction?

Where are the best spots to
place the WECs? windspeed at fixed height above ground




Data flow

EO data and geometry
Surface roughness classes
Surface: COPDEM30
RSG -> GeoTIFF
reprojection, rescaling, cutting, void filling
Forest canopy: META/WRI
10km turntable generation

Wind data

ERAS, hourly, 10 year avg
16 sectors

Simulation
Large Eddy Simulation




Accuracy of results

Terrain Ruggedness
Index (TRI)
classification

,Typical“ wind energy
benchmarks

,complex“ terrain

Validation
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Validation sites 1 TRI 6.6
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Validation sites

3 NEON MLBS

MLBS Virginia :: Met.mast vs simulation :: WNW.
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Validation sites Y | E/ 5TRI 7.3
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Validation sites
TRI~ 7.3
Vertical wind speed profiles
1 TTD / BPA Naselle Ridge
2 TTD / BPA Megler
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Simulation method accuracy

for z=[0.3; 78]m a.g.l

Avergage wind speed prediction

Bias (m/s) Standard deviation (m/s)

u=-039 o©0=0.73

Average power density prediction
for all sectors

Bias (W/m2) Standard deviation (W/m?2)

u=-17 o =306



Simulation method accuracy

By example

Calculation of max. AEP uncertainty

Year to year (Y2Y) AEP o +/- (%)

Target name Exp (%) Sim (%)
Handalm 12.0 5.6
Lichtenegg 8.4 21.3
Megler 17.6 18.4
Naselle Ridge  12.7 11.7
Average 12.7 14.3

The average simulation method o Is similar
to the Y2Y AEP fluctuation at the validated
targets suitable for wind power generation.



Outlook

Listen to you...
and answer your guestions

Increase the number and diversity of
validation sites around the globe

Optimise run time & computational cost

Front end and user interface
development

Tallor-made post processing and data
analysis for wind power experts



Contact

Rheologic GmbH
Liniengasse 40/12
1060 Wien

andras.horvath@rheologic.at
https://rheologic.at
+43 699 81903236



FFG

Promoting Innovation.
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S ECMWF

Google ARCO ERAS:

Carver, Robert W, and Merose, Alex. (2023): ARCO-ERAS: An Analysis-Ready Cloud-Optimized Reanalysis Dataset. 22nd Conf. on Al for Env. Science, Denver, €O, Amer. Meteo. Soc, 4A.1,

, Hordnyi, A., Mufioz S

Die FFG ist die zentrale nationale Férderorganisation und stirkt Osterreichs Innovationskraft.

Dieses Projekt wird aus Mitteln der FFG geférdert. www.ffg.at green
energy
lab.a

Produced using Copernicus WorldDEM-30 © DLR e.V. 2010-2014 and © Airbus Defence and
Space GmbH 2014-2018 provided under COPERNICUS by the European Union and ESA; all rights reserved.

The activities in FFG ASAP Space4Wind research project are not officially endorsed by the Provider, the Licensor

or any other legal entities in charge of the Copernicus programme or the delivery of Copernicus data and information
under the Copernicus programme.

Generated using Copernicus Climate Change Service information [2023-2025].

Nicolas, ., P-ulm c,

ldu R. S:hepir:.b simmeons, A., So, x. 6., Bechtold, P, Bi
ealy. . J.. H6Im, E., Janiskovd, M., Keeley, S. P. Lopez, P. Lupu, C.. Radnoti
the g glnlnl climate. tnp!ml(nﬂ(limm Change Service (C35) Data Store (CDS). (Accessed on 03.03.2025)

. Abd;

.G, .. Bonavita, M., De Chiara, G., Dahigren,
e Rosnay, P.. Rozum, I., Vambarg. F., Villaume, .,

Pl

Hersbach et al, (2017) was downloaded from the Copernicus Climate Change Service (€35) Climate Data Store. We thank €35 for allowing us to redistribute the data.

The results contain modified Copernicus Climate Change Service information 2022. Neither the European Commission nor ECMWE is responsible for any use that may be made of the Copernicus information or data it contains.

Google satellite data imagery attribution

This work includes data from: Google, Airbus, Maxar Technologies, CNES / Airbus, Geoimage Austria, Data SI0, NOAA, U.S. Navy, NGA, GEBCO, TerraMetrics, Data LDEO-Calumbla, NSF, NOAA

Imagery from the dates: 9/27/2004-8/16/2024



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17

